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tensile strength. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the hardenability constituent which offers the sealing 

material excellent in endurance. 

[0002] 

[Description of the Prior Art] Although the conversion silicone system sealing material showed the 
endurance which was excellent as compared with the sealing material of a police RUFAIDO system or a 
polyurethane system, comparison with a silicone system sealing material was still inadequate. 
[0003] It found out that the hardenability constituent of the endurance which was excellent with 
management of three parameters of the heating compression recovery rate of a hardened material, the 
stress at the time of 50% ****, and the elongation at the time of the maximum tensile strength was 
obtained, and this invention was reached. 
[0004] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is to offer the hardenability 
constituent which generates the hardened material in which the endurance which was excellent 
considering the reactant silicon radical content polyoxyalkylene polymer as a base polymer is shown. 
[0005] 

[Means for Solving the Problem] The heating compression recovery rate of a hardened material is 30% 
or more, and, as for the above-mentioned technical problem, is attained by the reactant silicon radical 
^co ntent polyoxyalkylene polymer system hardenability constituent with which stress at the time of50% 
^*** is characterized by the elongation at the time of 0.5-2.5kg/cm2 and the maximum tensile strength 
being 400% or more. 

[0006] Moreover, the molecular weight of the reactant silicon radical content polyoxyalkylene polymer 
which is especially a base polymer is 10,000 or more, and when the parameter (Mw/Mn) which shows 
the molecular weight distribution measured with gel permeation chromatography is 1.5 or less, it is 
desirable that it is the fluorine-containing polymer to which it is effectively attained and a base polymer 
has a polyoxyalkylene polymer in a side chain especially further again especially because of 
achievement of a technical problem. 

[0007] Especially the reactant silicon radical content polyoxyalkylene polymer that can be used for this 
invention is the following general formula (1), for example, when a typical thing is shown, although it 
does not limit. 
[0008] 
[Formula 1] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



1/19/06 



JP,05-132616,A [DETAILED DESCRIPTION] Page 2 of 7 

Htt*(l) 




Si-X a 



When each of Rl and R2 shows among [type the Tori ORGANO siloxy radical shown by the alkyl 
group of carbon numbers 1-20, the aryl group of carbon numbers 6-20, the aralkyl radical of carbon 
numbers 7-20, or (R3) 3 SiO- and Rl or two or more R2 exists, they may be the same and may differ. It 
is R3 here. It is the univalent hydrocarbon group of carbon numbers 1-20, and is three R3. It may be the 
same and you may differ. When X shows a hydroxyl group or a hydrolysis nature machine and two or 
more X exists, they may be the same and may differ. In a, 0, 1, 2, or 3b shows 0, 1, or 2, respectively. 
Moreover, b in m following [-ized 2] radicals may differ, m shows the integer of 0-19. However, 
a+sigma b>=l shall be satisfied. ] 
[0009] 
[Formula 2] 

K (2-b) 



Si-0 £ 

I 

Especially the hydrolysis nature machine shown by Above X is not limited, but should just be a 
conventionally well-known hydrolysis nature machine. Specifically, a hydrogen atom, a halogen atom, 
an alkoxy group, an acyloxy radical, a KETOKISHI mate radical, the amino group, an amide group, an 
acid-amide radical, an amino oxy -radical, a sulfhydryl group, an alkenyloxy radical, etc. are mentioned. 
Among these, although a hydrogen atom, an alkoxy group, an acyloxy radical, a KETOKISHI mate 
radical, the amino group, an amide group, an amino oxy-radical, a sulfhydryl group, and an alkenyloxy 
radical are desirable, especially alkoxy groups, such as the viewpoint of hydrolysis nature being quiet 
and being easy to deal with it to a methoxy group, are desirable. 

[0010] This hydrolysis nature machine and hydroxyl group can be combined with one silicon atoms [ 1- 
3 ], and, as for (a+sigmab), it is desirable that it is 1-5. When a hydrolysis nature machine and a 
hydroxyl group exist in [ two or more ] reactant silicon, they may be the same and may differ. 
[001 1] Although there may be one silicon atom and there may be two or more pieces in reactant silicon, 
in the case of the reactant silicon radical with which the silicon atom was connected by siloxane 
association etc., there may be about 20 pieces. 

[0012] in addition, the following - the reactant silicon radical expressed with the general formula (2) of 
[-izing 3] - acquisition - from an easy point, it is desirable. 
[0013] 
[Formula 3] 

R 2 

|<3~a) 
Si-X a 

R2, X, and a are the same as the above among [type. ] Moreover, Rl in the above-mentioned general 
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formula (1) And R2 As an example, it is aralkyl radicals, such as aryl groups, such as cycloalkyl 
radicals, such as alkyl groups, such as a methyl group and an ethyl group, and a cyclohexyl radical, and 
a phenyl group, and benzyl, and R3, for example. The Tori ORGANO siloxy radical shown by 3 SiO- 
which is a methyl group, a phenyl group, etc. (R3) is mentioned. Rl, R2, and R3 If it carries out, 
especially a methyl group is desirable. 

[0014] A reactant silicon radical is good for 1.1-5 pieces to exist preferably in [ at least one ] oxy- 
alkylene polymer 1 molecule. If the number of the reactant silicon radicals contained in polymer 1 
molecule becomes less than one piece, hardenability will become inadequate and it will be hard coming 
to be discovered of good rubber elasticity behavior. 

[0015] A reactant silicon radical may exist in the end of an oxy-alkylene polymer chain, and may exist 
in the interior. If a reactant silicon radical exists in the end of a chain, since the effective network chain 
density of the oxy-alkylene polymer component contained in the hardened material finally formed will 
increase, the rubber-like hardened material in which a low elastic modulus is shown becomes is easy to 
be obtained by high intensity and high elongation. 

[0016] What is expressed with the following general formula (3) can be used for the oxy-alkylene 
polymer which constitutes the polymerization chain in the polymer of this invention. 
General formula (3) 

- R-On - : (R is the divalent alkylene group of carbon numbers 1-4) 

However, the oxy-alkylene polymer which has the repeat unit expressed with the following general 
formula (4) from the point of the ease of acquisition is desirable. 
[00 1 7] General formula (4) 

- The CH(CH3) CH2 O-above-mentioned oxy-alkylene polymer may be a straight chain-like, may be 
branching-like, or may be such mixture. Moreover, although other monomers etc. may be contained, it is 
desirable that 80 % of the weight or more of monomeric units expressed with the above-mentioned 
general formula (4) exists preferably 50% of the weight or more in a polymer. 

[0018] As for the oxy-alkylene polymer which has the reactant silicon radical of this invention, it is 
desirable to obtain by introducing a reactant silicon radical into the oxy-alkylene polymer which has a 
functional group. 

[0019] Installation should just perform a reactant silicon radical by the well-known approach. That is, 
the following approaches are mentioned, for example. 

(1) Obtain the partial saturation radical content oxy-alkylene polymer which the organic compound 
which has the active group and partial saturation radical which show reactivity to the oxy-alkylene 
polymer which has functional groups, such as a hydroxyl group, to this functional group is made to react 
to an end, or is obtained by copolymerization with a partial saturation radical content epoxy compound. 
Subsequently, the hydrosilane which has a reactant silicon radical is made to act on the acquired 
resultant, and it hydrosilylates. 

[0020] (2) and (1) - the compound which has a sulfhydryl group and a reactant silicon radical is made 
to react to the partial saturation radical content oxy-alkylene polymer obtained like law 
(3) It is this Yl to the oxypropylene polymer which has functional groups (the following and Yl it is 
called a functional group), such as a hydroxyl group, and an epoxy group, an isocyanate radical, at the 
above-mentioned end. The compound which has the functional group (the following and Y2 it is called 
the functional group) and the reactant silicon radical which show reactivity to a functional group is made 
to react. 

[0021] This Y2 As a silicon compound which has a functional group gamma-(2-aminoethyl) 
aminopropyl trimethoxysilane, gamma-(2-aminoethyl) aminopropyl methyl dimethoxysilane, Amino- 
group content silanes, such as gamma-aminopropyl triethoxysilane; gamma-mercapto 
propyltrimethoxysilane, Sulfhydryl group content silanes, such as gamma-mercaptpropylmethyl 
dimethoxysilane; Gamma-glycidoxypropyltrimetoxysilane, Epoxy silanes, such as beta-(3, 4- 
epoxycyclohexyl) ethyltrimethoxysilane; Vinyltriethoxysilane, gamma-methacryloyl oxypropyl 
trimethoxysilane, vinyl mold partial saturation radical content silane radical [, such as gamma- 
acryloyloxypropylmethyldimethoxysilane, ]; - chlorine atom content silanes [, such as gamma- 
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chloropropyltrimetoxysilane, ]; - gamma-isocyanate propyl triethoxysilane - Isocyanate content 
silanes, such as gamma-isocyanate propylmethyl dimethoxysilane; although hydro silanes, such as 
methyldiethoxysilane, may be illustrated concretely, it is not limited to these. 

[0022] Approach ** which makes the compound which has the polymer, the isocyanate radical, and the 
reactant silicon radical which have a hydroxyl group react to an end the approach of (1) or among (3) in 
the above approach is desirable. 

[0023] As the above-mentioned reactant silicon radical content poly oxy alky lene polymer Although it 
does not limit especially, when a typical thing is shown, for example JP,50-156599,A, 54-6096, 57- 
126823, 59-78223, 55-82123, 55-131022, 55-137129, 62-230822, 63-83131, JP,3-47825,A, 3-72527, 3- 
122152, and U.S. Pat. No. 3,632,557 - said - No. 4,345,053 - said No. 4,366 or 307 - said - what is 
indicated by No. 4,960,844 etc. can be illustrated. 

[0024] Here, the parameter (Mw/Mn) which shows the above-mentioned molecular weight and 
molecular weight distribution is measured with gel permeation chromatography. It faces as a sealing 
material using the above-mentioned polymer, and various additives and a curing catalyst can use at first 
the filler and plasticizer which are shown below. 

[0025] As ajiller , the fibrous bulking agent like **** bulking agent; asbestos, such as a fumes silica, a 
sedimentation nature silica, a silicic acid anhydride, a water silicic acid and the reinforcement nature 
bulking agent; calcium carbonate like carbon black, a magnesium carbonate, the diatom earth, baking 
clay, clay, talc, titanium oxide, a bentonite, organic bentonite, ferric oxide, a zinc oxide, an active white, 
hydrogena tion castor oil , and milt balun, a glass fiber, and a filament is illustrated. Of course, these 
bulking agents may be used only by one kind, and may carry out two or more kind mixing use. 
[0026] As a plasticizer , moreover, dioctyl phthalate, dibutyl phthalate, **** phthalic ester, such as butyl 
benzyl phthalate; Dioctyl adipate, **** aliphatic series dibasic acid esters, such as succinic-acid 
isodecyl and a dibutyl sebacate; Diethylene glycol dibenzoate, **** glycol ester, such as pentaerythritol 
ester; Butyl oleate, **** aliphatic series ester, such as methyl acetyl ricinolate; Tricresyl phosphate, 
**** phosphoric ester, such as trioctyl phosphate and phosphoric-acid octyl diphenyl; Epoxidized 
soybean oil, Poly ethers, such as polyester plasticizer; polypropylene glycols, such as polyester of **** 
epoxy plasticizer; dibasic acid and dihydric alcohol, such as epoxidation linseed oil and epoxy stearin 
acid benzyl, and a derivative of those; Polly alpha methyl styrene, Polystyrene, such as polystyrene; it 
can be used for arbitration in the form of that plasticizers, such as poly butadiene, Butadiene 
Acrylonitrile, polychloroprene, polyisoprene, polybutene, and chlorinated paraffin, are independent or 
two or more kinds of mixture. 

[0027] It is possible to, add suitably various additives, such as a curing catalyst, an adhesive 
amelioration agent, a physical-properties regulator, a preservation stability amelioration agent, an 
ultraviolet ray absorbent, a metal deactivator, anti-ozonant, light stabilizer, amine system radical chain 
inhibitor, the Lynn system peroxide decomposition agent, lubricant, a pigment, and a foaming agent, as 
an additive in addition to this further again. 

[0028] As an example of a curing catalyst, tetrabuthyl titanate, tetra-propyl titanate, Which titanate; 
Dibutyltin dilaurate, dibutyltin maleate, Tin carboxylate, such as dibutyltin acetate, octylic acid tin, and 
naphthenic-acid tin; The reactant of dibutyltin oxide and phthalic ester, Dibutyltin acetylacetonato; 
Aluminum tris acetylacetonato, Organoaluminium compounds, such as aluminum tris ethyl acetoacetate 
and JIISOPUROPOKISHI aluminum ethyl acetoacetate; Zirconium tetra-acetylacetonato, chelate 
compound [, such as titanium tetra-acetylacetonato, ]; ~ lead octylate; - a butylamine - An octyl amine, 
dibutyl amine, monoethanolamine, diethanolamine, Triethanolamine, diethylenetriamine, 
triethylenetetramine, An oleyl amine, cyclohexylamine, benzylamine, diethylamino propylamine, 
Xylylene diamine, triethylenediamine, guanidine, diphenylguanidine, 2, 4, 6-tris (dimethyl 
aminomethyl) phenol, a morpholine, N-methyl morpholine, 2-ethyl -4 - 1 A methyl imidazole and 8 
Diazabicyclo (5.4.0) Amine system compounds, such as undecene -7 (DBU), or salt [ with the 
carboxylic acid of these amine system compounds etc. ]; « low-molecular- weight poly amide resin; 
obtained from superfluous polyamine and polybasic acid — the resultant;gamma-aminopropyl 
trimethoxysilane of a superfluous polyamine and a superfluous epoxy compound - Well-known silanol 
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condensation catalysts, such as silanol condensation catalysts, such as silane coupling agent; which has 
amino groups, such as N-(beta-aminoethyl) aminopropyl methyl dimethoxysilane, an acid catalyst of 
further others, and a basic catalyst, etc. are mentioned. These catalysts may be used independently and 
may be used together two or more sorts. 

[0029] With the heating compression recovery rate said to this invention, it asks by the following 
formula (1) based on the endurance evaluation term of JISA-5758 on the basis of the figure which 
measured after 1 cycle operation at 90 degrees C, and was measured after neglect for one day in 
ordinary temperature. 

[0030] a heating ************ machine - =(L2-L1/L0-L1) xlOO -- here, the thickness heating 
compression recovery rate of the compression direction of the sealing material after neglect is expressed 
for one day after 1 cycle operation, and ordinary temperature expresses LOJISA-5758 endurance 9030 
trial by %. : Thickness LI of the compression direction of the sealing material before heating 
compression : Thickness L2 of the compression direction of the sealing material at the time of heating 
compression : At less than 30%, endurance measured [ this value ] with II mold of JISA-5758, and H 
mold test piece similarly about a defect, the stress at the time of 50% **♦*, and the elongation at the 
time of the maximum tensile strength. 

[0031] If based on the measured figure, 400% or more of the elongation at the time of 0.5-2.5kg/cm2 
and the maximum tensile strength is [ the stress at the time of 50% **** ] required. It is required for the 
manifestation of the effectiveness of this invention for the three above-mentioned property (a heating 
compression recovery rate, stress at the time of 50% ***♦, and elongation at the time of the maximum 
tensile strength) to be contained in the above-mentioned range at coincidence. 

[0032] such a constituent — this invention persons — prior — the bottom ~ Japanese-Patent-Application- 
No. 3- It can obtain by the approach indicated by the number. Molecular weight is 10,000 or more, and 
endurance is good especially when the parameter (Mw/Mn) which shows molecular weight distribution 
uses the reactant silicon radical content poly oxy alky lene polymer which is 1 .5 or less. 
[0033] 
[Example] 

Polymer A : A 2(CH30) Si(CH3) CH2CH2CH2-radical is contained at 85% of all the ends. The number 
average molecular weight measured with gel permeation chromatography is the polyoxypropylene 
polymer polymer B of 10,000. : A 2(CH30) Si(CH3) CH2CH2CH2-radical is contained at 85% of all 
the ends. The parameter (Mw/Mn) with which number average molecular weight shows 17,000 and 
molecular weight distribution is the polyoxypropylene polymer polymer C of 1.3. : It is 2(CH30) Si 
(CH3) CH2CH2CH2NHC(0) O in 90% of all ends. - A radical is contained. The parameter (Mw/Mn) 
with which number average molecular weight shows 20,000 and molecular weight distribution uses the 
polyoxypropylene polymer above-mentioned (polymers A, B, and C) three kinds of 1.3 of reactant 
silicon radical content polyoxyalkylene polymers. The hardenability constituent of the combination 
indicated to Table A was manufactured and hardened , and the property of the hardened materia] was 
evaluated. The evaluation result was also shown in Table A. 
[0034] 
[Table 1] 
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[0035] 
[Table 2] 



http://www4.ipdI.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



■JP,05-132616,A [DETAILED DESCRIPTION] Page 7 of 7 





£JfcflJ2 




ifci&flJ3 


itWJ4 




£ & 


# B 


.100 




100 


100 




g # 


4* c 


— 


100 


— 


— 


100 


(&& 0.0M 


150 


150 


150 


100 


ll# -y r*r A 
)V J *J J-\ 

150 




30 


30 


30 


60 


65 i 




35 


35 


35 


70 


— 




2 


2 


2 


2 


2 








n k 
u.o 




















ft 


(%) 


57 


55 


53 


35 


32 


(kg/cm2) 


1 5 


1 8 


3 0 


0 8 


3.2 




(%) 


670 


700 


410 


270 


290 




m x tt 




© 


X 


X 


x . 



[0036] 

[Effect of the Invention] The hardenability constituent which gives the hardened material excellent in 
endurance by this invention can be obtained. 



[Translation done.] 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The reactant silicon radical content polyoxyalkylene polymer system hardenability constituent 
with which the heating compression recovery rate of a hardened material is 30% or more, and stress at 
the time of 50% **** is characterized by the elongation at the time of 0.5-2.5kg/cm2 and the maximum 
tensile strength being 400% or more. 

[Claim 2] The hardenability constituent according to claim 1 characterized by for the molecular weight 
of a reactant silicon radical content polyoxyalkylene polymer being 10,000 or more, and the parameter 
(Mw/Mn) which shows molecular weight distribution being 1.5 or less. 

[Claim 3] The hardenability constituent according to claim 1 characterized by a reactant silicon radical 
content polyoxyalkylene polymer being a fluorine-containing polymer which has a polyoxyalkylene 
polymer in a side chain. 
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